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The daims have been amended to indude the style of this appUcation. 

Claim 1 sets forth two paraUel aow tubes carved into an ardi shape having joint ends 
whereeachofthejointendshasanend direction, m the embodiment of present Fig. l.theflow 
tubes are represented by reference numbers land 2. Claim 1 also sets forth an entry side 
„,amfi>ld and an odt side manifold which are separate from the flow tubes. One of these 
n«mifoldsisr^resentedbyirference25mtheembodimentofF^^ 1. The other manifold is 
hidden in the view of Fig. 1. The manifolds are set forth as having curved brandies being 
smoothly bent from an inlet direction to a connection direction. The connection direction is set 
forth in daim 1 as being the same as the end direction of the joint ends of the flow tubes. 

In the embodimerttofFig.l»thejointtubelhasacurve that is opened in the downward 

direction. The curved brandies of manifold 25 in Fig. 1 are curved in a somewhat upper 
direction. The left side of the brandi of manifold 25 is in the same direction as the right side 
end of flow tube 1 . Claim 1 therefore sets forth the structures of the flow tubes, and the 
n^olds each having one curve. These curves are shaped, so that the flow meter can be 
assembled wthout any additional curves being required. 

AppUcant has found that forming two curvesin a single structure is difficult, espedally 
with regard to i«produdng those same two curves over and over again. Appficant has also 
found that it is much easier to have uniformity between flow tubes, when eadi flow tube is 
formed withasii«Iebend. AppUcant has found that this is possible when exhaust nia^^ 

formed separately from the flow tubes. Each brandi of ead\ flow tube is formed with a single 
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curve. Eachflowtubeisalsoformedwithastoglecurve. The curves of the branches and the 

lubesareformedsothaltheendofeachcurvedbranchisinthesarnedir^ 

respectflowtube.Tbisavoidstheproblemofforn«igcurvedflowt^^ 

ormorecurves. The viWonal characteristics of eadi flow tube aiulrnanifolda^ 

to make uniform during mass production, Corresponding inaccuracies due to variations in 

vibrational characteristics are thus lowwed. 

AppUcant has reviewed the prior art, and finds no teaching nor suggestion of separate 
flow tubes and manifolds having only one cmve. and where a connection between the separate 
manifolds and tiie flow tubes are in the same direction. The rcgection states that Lew has flow 
tubes 44 and 45 joined to manifolds 47 and 47. AppHcant assumes the Examiner is referring 
to elements 46 and 47 of Lew. AppUcant has reviewed these elements ofLew. and in particular 
Fig. 5 of Lew. Applicant finds no teaching nor suggestion m Lew of separate structures of a 
manifold and aflowtube. Instead it appears tiiat Fig. 5 ofLew shows a one piece constraction 
and does not provide any details witii regard to how any manifolds or flow tubes are foimed. 
Lew clearly does not fadicate separate manifolds and flow tubes, and cannot indicate how and 
v^heie a manifold would be comiected to a flow tube. Therefore Lew cannot disclose the 
specific i^ataUfi between tiie manifolds and the flow t^ Since this specific 

relationship is not present in Lew. Lew camiot anticipate this feature of claim 1. or cause this 

feature to be considered obvious. 

The rqection also indicates that Keha discloses a similar arrangement of elements that 
comprise two measuring tubes 13 and 14 as shown in Hgs. 2a and 3 tiiat have a similar shape 
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as the tubes 1 and 2 in AppUcant' s Fig.. 1 . and 7. AppUcant has reviewed Figs. 2b and 3 of 
Keita, and does not find any teaching nor suggesUon of a manifold curved branches, 
especianywherc ends of the curved branches are inadirection that iss^ 
of the ends of theflowtubes.Insteadit appears fromFigs. 2a and3ofKeitathat elements 

and 1 4 have three individual bends, and that any manifold does not have any bends or curved 
branches at all. Therefore Keha cannot anticipate aU of the features of claim 1. especially the 
relationship between the flow tubes and the manifolds. 

AppHcanthasfurtherreviewedKeita.andnoteslhatFigs. 5and7ofKei^^ 

flow tubes 34 and 44 having a bend in the center, and two bends at each of the right and left 
ends. Elements 31 and 32 appear to be the structure most similar to the manifolds of the 
present im^ention, however elements 3 1 and 32 do not have any curved branches. Therefore 
it isquiteclearthatKeitadoesnothavethei«l8tionshipbetwecnthe manifolds 

set forth in claim 1. 

AppUcant forther not« that the tubes in Fig. 5 in Lew, and Kdta. have more than one 
bendwhichAppUcantbasfoundtobedisadvantageous. As Applicant hasdescr^bedpre^aousl^^ 

and in the original specification, it is difficult to uniformly and repetitively produce flow tubes 
having more than one bend or curve. None of the prior art seems to recognize the difficuh 
reproducibility of flow tubes or the inaccuracies that it creates. It is only the present AppHcant 
who recognizes this difficulty, and provides a soluHoa The flow meters of the present 
inventionarethereforeeasierto produce, moreaccurateand/orlesscostlytomanufecture. The 

specific flow tube and manifold combination of present claim 1. therefore is an improvement 
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over the prior art. by providing more accurate or less e^ensive flow me^. Applicarrt 
respectfuUy requests patent protection for this improvement. 

Applicant also notes that the embodiment of Hg. 5 of Lew does not use a pair of 
osciUaiion censors instaUed along two paraUd flow tubes, as set forth in claim 1 . but instead 
uses di^ential pressure sensors 50 and 51. Figure 5 of Lew therefore is a different type of 
„eter and may not have the same difficulties with vibration. Applicant has found that the 
difficulty of forming more than one curve in a flow lube cames difficuky in having the same 
vibration characterisUcs ftom flow tube to flow tube. The osdlktion sensors of the present 
ioveiitionmeasurethevibrationoftheflowtubes. Sincetheembodhnentofrig-SofLewdoes 
not measure vibration or osciUation at two separate points, but instead measures differential 
pressure a person of ordinary skill in the art would not be led to beUeve that the particular 
shape of Fig. 5 of Lew would also be beneficial when a pair of oscillation sensors are used to 
measure vibration. Therefore it is Applicant's position there would be no incentive or 
motivation for the person of ordinaiy skiU in the art to take the shape of Fig. 5 of Lew and 

incorporate that into Cage. 

The ngection states thatitwouldhavebeenobviousto modify Cage using theteacM^ 

of Lew or Keite since Cage himself suggests that a plutaUty of shapes and flow conduits could 
be utilized as long as they osdllate in a resonant manner. Applicant notes that Lew describes 
m cohmm 8 Imes 44 - 53. that the invention of Lew can be flexuaUy vibrated at any desired 
frequences, which may or may not beanatmalfirequency.Thereforeaperson of ordinary 

in the art looking for shapes of conduits that osdllate in a resonant manner, would not be led 
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to the conduits of Lew. Lew is not concerned with natural frequencies, and operates on 
fiequenciesotherthannatural frequency. A person of ordinary^ in the art would have no 
bdication in Lew, that the shapes of flow conduits would osciUate in a resonant manner. 
Thereforethe ^ggestion or motivation in the rqection is contradicted by Lew, since Lew does 
notindicatethataresonantornaturdfrequencyisneeded. Claim 1 therefore fiuther defines 

over the combination of the references. 

Claim 5 also sets forth separate flow tubes and manifolds. The manff^ 

as having exit passages with a smooth curve where an axial direction of the passages at the 
ports or ends is in substantially the same direction as an axial direction of a respective end of 
arespectiveflowtube. This feature is similar to the relationship between the separate curved 
branches and the flow tubes in claim 1. As Applicant has described pr^ously. this separate 
rdatiooship between flow tnbes and manifolds joining in a same direction is not taught nor 
suggestedinthepriorart. Claim 5 therefore defines over the prior art for the same reasons as 

claim 1. 

Claim 5 also sets forth that the two flow tubes have a curve and that each curve fonns 
an arch extending m. from a respective first joint end to a respective second joint end. 
AppUcant notes that the main prior art of Cage does not show two flow tubes each having a 
curve where each cuive forms an arch extending fiiUy from a respective first joint end to 
respective second joint end. Instead it appears that Cage describes U-shaped tubes which 
clearly havetwobendsandthreestraightportions. AppUcant notes that intherqectiOT 

5. Cage is used to disdose the flowtubes by elements 11 and 11'. Smcc elements 11 and 11' 
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in cage do not fonn an arch extending fuBy fiom a respective first end to a respective second 
end, the rejection does not shov. how aU of theftatures of claim 5 are present in the prior art. 
The statements supporting the rejection are therefore untenable. 

Claim 5 further sets forth that the direction of the outlet ports of the entry side manifold 
are at an acute angle relative to the axial direction of the inlet port. Likewise daim 5 also sets 
forth that the direction of the exh passages the exit side manifold is at an acute angle relative 
to the axiBl direction of the outlet port portion. This firther empha^zes the difference in the 
shape between the flow nibes of daim 5 and the prior art, since the ends of the flow tube of 
daim 5 are in the same direction as the passages of the mani&ld. The rejection appears to use 
thereferenceofLew to showtheacute angle, and statesthat it would havebeenobviousto use 

the shape of Lew. since Cage suggests that a pluraUty of shapes of flow conduits could be 
utilized as long as they oscUlate in a resonant manner. However Lew describes in column 8 
Unes 44 - S3 that the invention of Lew can be flemiaUy vftrated at any desired frequency which 
may or may not be a natural frequency. TTierefore a person of ordinary skill in the art looking 
for shapesof conduits thatosdlkteinaresonant manner, wouldnotbeled to conduits of^^^ 

Thet^ is no indication that the conduits ofLew would resonate at a desirable natural frequency. 
InsteadLewisdesigned to operate of frequendes other than natural frequency. The suggestion 
or motivation then in Cage that a plurality shapes or flow conduits could be utilized as long as 
theyoscUlateinaresonantraamier.thereforedoesnotapplytoLew. Claim 5 therefore fiirther 

defines over Lew. 

AppUcant also finds no suggestion or motivation in the prior art which would lead a 
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person of ordinary skiU to replace the U-shaped tubes of Cage with tubes haviEg a curve that 
formanarchexteiidingfully&omoneendtoanother. AppUcant notes that the U-shaped tubes 
iaCage.aadtheplacementoftheseDSorsinCagedeariy indicate that the deflficti^^ 
tubes is based on the fluid flow in a direction that is perpendicular to the original flow. 
Therefore sufficient length must be prt»vided in this perpendicular direction so that the 
deflection is of a large enough magnitude to be aocumtely measured. As described previously, 
the measuring in the pen>endicular or lateral direction has several advantages that increase 
accuracy. However, this design also has the disadvantage of requiring an excess amount of 
space. Replacing the U-shaped tube of Cage with a tube having a curve forming an arch 
extending fuUy from one end to another, would change the principal of operation of Cage. 
Applicantnotesthat such a modification is not an indication of obviousness according to U.S. 

patent regulations. Clsim 5 therefore further defines over the prior art. 

New claims 13 - 20 have been added to fijrther emphasize the features of the tubes and 

manifolds being separate structures, and the tubes having only a single curve. Hese claims 
therefore also define over the prior art. 

Claim 2 sets forth that the CorioBs meter fimher comprises a sealed pressure resistant 
case of a cylindrical case with opeidngs of the cylindrical portion being closed by end plates. 
In the embodiment of present Fig. 1, the case is represented by referenceSl, and the end plates 

by reference 32. Applicant's review of Cage, finds no teaching nor suggestion of a cylindrical 
case, with openings in the cylindrical portion being closed by end plates. It appears that the 
rejectionfeUes on element 14 ofCage for this structure. However AppUcant finds no teaching 
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nor suggestion of element 14 having openings which are closed by end plates. 
Cliiim2alsosetsforththat the entiy side and exit side inanifolds are 

of the case and are passed through the comers. It appears from Cage, that etement 14 is 
sphericalinshape.especial]yfromFig.lofCage. Applicant finds no teaching nor suggestion 
of dement 14 having comers, or of manifolds being arranged at comere of a case. FromFigs. 
2 and 5 of Cage, it appears that element 1 4 is not perfecUy spherical, but still does not have any 
comers. It also appear that elements 12 and 12' of Cage which have been equated with the 
manifolds of the present im^ntion, are not even mounted in any of the smaller radius portions 
of element 14 of Cage, Cage therefore appears to deariy faUs to show any manifolds being 
mounted even remotely dose to any comers of dement 14. Claim 2 therefore forther defines 
over the prior art. 

Claim 3 also sets forth a pressure reastant case. Claim 3 then sets forth tfiat the entiy 
^de and odt side manifolds have a pair of integrally formed disk-shaped flanges to wWdi ends 
of the pressure resistant case are fixed. The rqection reUes on dement 14 of Cage to teadi a 
pressure resistant case. The rgection also states that dements 12 and 12' of Cage have a pair 
of integrally fomied disk^shaped flanges to whidi both ends of the case are fixedly fitted. 
AppUcant has reviewed elements 12 and 12' of Cage, and finds no teadring nor suggestion of 
disk-shaped flanges wWch are fitted to ends of dem«ntl4. The rqectionstaies that thisfeatu^ 

is shown in Rg. 1 of Cage. However Applicant's review of Fig. 1, only finds that any disk- 
shaped flange of dements 12 and 12' is dearly spaced from element 14. Therefore it is 
Applicant's position that Fig. 1 of Cage does not anticipate the rdationship between the disk- 
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shapedflangesandthemarifoldsandtliecaseofclaimS. Claim 3 therefore further defines over 
the prior art. 

Claim 4 sets forth temperature sensors provided on the pressure resistant case for 
compensating the thermal effects of a distance between fixed ends on both sides of the flow 
tubes. Applicant has reviewed the applied references, and finds no teaching nor suggestion of 
atemperature sensor on a case, and of the temperature sensors provided near joints connecting 
flowtubes to manifolds. AppUcant does find Cage to describe atemperature sensor assembly 
72. However this is not applied to the case, is not applied adjacent to joints connecting flow 
tubes to manifblds. Claim 4 therefore ftrther defines over the prior art. 

The rqectionrecognizes that Cage feils to teachtheutilizationofasecondtemperatu^ 

sensor and holds that this would be obwous since the mere dupUcation of essential working 
parts ofadevice only invohres routine sldU in the art. However Apphcant notes that tMs is not 

a mere duplication, since the first tempermure sensor is arranged on the pressure case, and the 
second temperature sensor is arranged on one of the flow tubes and the manifolds. These 
temperature sensor* measure different temperatures, and therefore the use of two temperature 
seosore is not mere duplication, but instead the two temperature sensors of claim 4 set forth 
unique relationships. The prior art does not teach the unique relationships of each of the 
temperature sensors of claim 4. and therefore claim 4 further defines over the prior art. 

CUam6 sets forththat the axial directions of the first joint ends are non-parallel with the 
axial directions of the second joint ends. The rqection uses Lew for this feature, and indicates 
that it would have been obvious to incorporate this feature fi^om Lew into C^e since Cage 
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suggests that a plundity of shapes or flow conduits could be utilised as long as they oscillate 
ma resonant manner. AppficaM notes that the tube airangement in Cage is such that the 
perpendicular portions of tubes 11 oscillate toward and away from each other. If these 
perpendicular portions of Cage were modified so that they did not have axial directions which 
were parallel to each other, these perpendicular portions would &n out from the manifold in 
Cage. Such a famiing out of the perpendicular portions, would increase the amount of spac« 
required by Cage, and make it difficult to vibrate the tubes. Applicant finds no benefit to such 
a fanning out. Therefore it is AppHcant's position that a person of ordinary skill in the art 
would not be modified to have any axial directions of j oint ends of flow tubes in Cage be non- 
parallel Oaim 6 therefore further defines over the prior art. 

Claim 7 sets forth a slighdy sunilar feature in that the directions of the joint ends are 
angularly spaced from each other. Again AppUcant finds no teaching nor suggestion of how 
this would be beneficial in Cage. Therefore claim 7 also fiirther defines over Cage. 

Claim 8 depends from claim 5 andsets forthasealed pressure case surrounding the two 
flow tubes, where the pressure case has a cylindrical shape and where ends of the cylindrical 
shape are closed by end plates foimmg corners with the cylindrical shape. The rejection uses 
element 14 of Cage to antirapate the case. The rejection states that element 14 of Cage has a 
cylindrical shape with ends of the cylindrical shape dosed by end plates forming comers with 
the cylindrical shape. AppUcant has reviewed Cage, and finds no teaching nor suggestion of 
element 14 being dosed by end plates, with those end plates formed comers with a cylindrical 
shape. Claim 8 also sets forth that the entry and exit manifolds are arranged in the comers of 



21 



PAGE 22/26 ' RCVD AT 3/16/2004 3:22:33 PM [Eastern Standard Time] ' SVR:USPTOff XRF-I/I * DNIS:8729306 ' CSID:191494158S5 ' DURATION (mm-$s):07-08 



03/16/2004 16:25 19149415855 MCGLEW AND TUTTLE PC PAGE 



thecase. Since Cag. deariy does not teach nor suggest corner^ Cage cannot s^^ 
manifolds being arranged in comers. Claim 8 therefore forther defines over the prior art. 

Claim 9 sets forth that the ends plates axe flanges of the entry and «dt manifolds. As 
AppUcant has described previously. Cage does not describe end plates, a^l therefore cannot 
describe end plates that are flanges of entiy and e«t manifolds. Fur^^ 
that any structureof elements 12 and 12' are not part of element 14. TTierefore flanges of 12, 
and element 14 of Cage do not have the same relationship as the flanges and case of claim 9. 
Claim 9 therefore further define over the prior art. 

Claim 10 sets forth temperature setisors provided on the pressure resistant case for 
compensating the thermal effects of a distance between fixed ends on both sides of the flow 
tubes. Applicanthasreviewedtheappliedreferences,andfindsnoteachingnorsuggestionof 
a temperature sensor on a case, and of thetempeiature sensors provided near joints connecting 
flow tubes to manifolds. Applicant does find Cage to describe a temperature sensor assembly 
72. However this is not appUed to the case, is not appfied adjacent to joints comiecting flow 

tubes to manifolds. Claim 10 therefore forther defines over the prior art. 

The tqection recognizes that Cage Ms to teach theutilizationofasecondtemperatu^^ 

sensor and holds that this would be obvious since the mere duplication of essential working 
parts of a device only involves routine sIdH in the art However Applicant notes that this is not 
a mere dupUcation. since the first temperature sensor is arranged on the pressure case, and the 
second temperature sensor is anar«ed on one of the flow tubes and the manifolds. These 
temperature sensors measure different temperatures, and therefore the use of two temperature 
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^ is not m=. d»pli«aon, but i«s«.dd»two »=„son> of dMn 10 «t forth 

^rci.So^t^ii'o^^^-^'^^- Theprior»tdoes««.caohtheu™<po 
retatiooship. of e«* of the of <«m 10. and thwrfor. claim 10 further 

defines over the prior art. 

Claim 1 1 srts forth that each curve is contiDuou* ftom the first joint end to the second 
jointend. The r^ecUon indicates that Cage does not describe eadi curve bek^ 
a first joiirt end to a second joint end . The rejection then uses the references of Lew or Keita 
for this feature. As Applicant has described previously, the reference of Cage uses aU-tube. 
andrequiresthatlong straight perpendicularportionstocausethedeflec^^^ AppUcant notes 
that ifacurved section was substitutedin Cage, thelong straight sections would not be pre^ 

and the amouirt of deflection in Cage would be less. This would make it more difficult to 
measure the deflection and reduce the accuracy. 

The rejection also states that it would have been obvious to use the shapes of Lew or 
Keita in Cage, since Cage themselves suggests in column 13 lines 30 - 33 that a pUiraHty of 
shapes of flow conduits could be utilized as long as they oscillate in a resonant inanner. 
AppUcant notesthatthereis no indicationthattheshapesofKdtaorLewoscillatein 

manner. TTierefore the rqection lacks the suggestion or motivation to cause claim 11 to be 
obvious. 

Claim 12 setsforthentiy-sideand exit-side maiufolds being separate structures from the 
flow tubes. Each of these manifolds have an inlet portion or an outlet portion respectively. 
Each of these manifolds also has branches that bend at an acute angle to the axial direction of 
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the inlet or outlet portions. The rejection acknowledges that Ketta to depict the 
arrangement of these manifolds. The rqection then uses the reference of Lew to teach these 
n^amfblds, especially Fig. 5. As AppUcant has described previously. Lew provides no 
distiiu^tionorseparalionbetweeaflawtubesandtnan^^ ThereforeLew 
doesnotdescribethemanifoldsof claim 12. The combinatiooofther^erences therefore faib 

to anticipate all of the features of claim 1 2, and daim 12 therrfcre defines over the prior art. 
The rejection fiirther states thathwoddhavebeen obvious to modify Keita in view of 

Lew. in order to provide multiple conduits that can be resonantly oscillated about an axis that 
,vm aUow flow measurements to be made in an accurate and efficient mamier by also reducing 
twbulence. Applicant notes that any suggestion or motivation to modify a reference must be 
found in the prior art, or in the general knowledge of a person of ordinary skill in the art The 
i^ection does not indicate where this suggestion or motivation can be found in the prior art, 
or in the general knowledge. AppUcant's review of the prior art finds no indication of this 
suggestion or motivation being found in the prior art. Therefore claim 1 2 forther defines over 
the prior art, since the suggestion or motivation to combine the reference is not found in the 

prior art of the general knowledge. 

In section 5 of tiie last Office Action, tiie Examiner indicates tiiat tiie motivation to 
combine tiie art is found intiie knowledge generallyavaUable to one of ordinary skiUin^ 
andtherefereocesdtedareallfromanalogousart. Applicant notes tiiat tiie references of Cage 
and Keita use sensors for measuring vibrations or velocities ofthe tubes, see Keita abstract last 
line, and Cage colunrn 1 lines 32 - 38. The reference of Lew on tiie otiier hand uses two 
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difierentialpi^sur.senso,.12ai«il3,seeabstractlasil«^^^ 

the references are from analogous art. AppHcarrt also travei^es the statement that the 
motivationtocombinethe art as foundinthekno^edge generally 

skill in the art. Applicant respect&lly requests that the Examiner provide support for the 
motivation to combine in accordance with MPEP 2144 03. 

If the Examiner has any comments or suggestions which Wd further favorable 
prosecutionoftWsapphcation,theExamineri9irwitedtocontactAppHc^^ 

telephone to discuss possible changes. 

At this time AppUcam respectfully requests reconsideration of this appUcation, ami 
basedontheaboveamendmemsa»dremaiks.respectfimysoHdts^^^^ 



RespectfijHy submitted 
for Applicant, 



Theobald Dengler 
Registration No. 34,575 
McGLEW AJSO) TUTTLE, P.C. 



TD:tf 

6SS9fiRCE.]l2 



DATED: March 16, 2004 

SCARBOROUGH STATION 
SCARBOROUGH, NEW YORK 10510-0827 
(914) 941-5600 
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